In a viral model for multiple sclerosis (MS), Theiler's murine encephalomyelitis virus-induced demyelinating disease (TMEV-IDD), both immune-mediated tissue damage (immunopathology) and virus persistence have been shown to cause pathology. T helper (Th) 17 cells are a Th cell subset, whose differentiation requires the transcription factor retinoic acid-related orphan receptor (ROR) ct, secrete pro-inflammatory cytokines, including IL-17, and can antagonize Th1 cells. Although Th17 cells have been shown to play a pathogenic role in immune-mediated diseases or a protective role in bacterial and fungal infections, their role in viral infections is unclear. Using newly established Th17-biased RORct Tg mice, we tested whether Th17 cells could play a pathogenic or protective role in TMEV-IDD by contributing to immunopathology and/or by modulating anti-viral Th1 immune responses. While TMEV-infected wild-type littermate C57BL/6 mice are resistant to TMEV-IDD, RORct Tg mice developed inflammatory demyelinating lesions with virus persistence in the spinal cord. TMEV-infected RORct Tg mice had higher levels of IL-17, lower levels of interferon-c, and fewer CD8 + T cells, without alteration in overall levels of anti-viral lymphoproliferative and antibody responses, compared with TMEV-infected wild-type mice. This suggests that a Th17-biased ''gain-of-function'' mutation could increase susceptibility to virus-mediated demyelinating diseases.
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Introduction
Multiple sclerosis (MS) is a chronic inflammatory demyelinating disease of the central nervous system (CNS) (Sato et al., 2010; Martinez et al., 2013) . The inflammatory demyelination found in MS is accompanied by neuronal and/or axonal degeneration, which leads to permanent neurological impairment (Ferguson et al., 1997; Trapp et al., 1998; Pirko et al., 2007) . Although, the precise etiology of MS remains unclear, several factors have been linked to susceptibility to the disease, including genetic predispositions, autoimmunity, and environmental factors, particularly virus infections (Sato et al., 2010; Owens et al., 2011; Koch et al., 2013) . In the viral theory of MS, the initial demyelinating attack could be caused by (1) immune responses to viral antigen in the CNS resulting in myelin damage in a bystander fashion and (2) direct killing of oligodendrocytes, the myelin forming cells, by the virus (McCarthy et al., 2012) . Clinically, the viral etiology of MS has been supported by detection of virus itself or anti-viral immune responses from MS patients. While a particular virus has never been confirmed as the causative factor of MS, several viruses have been linked to the prevalence of MS. This includes EpsteinBarr virus (EBV), where up to 99% of MS patients are seropositive but only 85% of the general population is (Pender and Greer, 2007) . In addition, several other viruses have been linked to MS, including human herpes virus (HHV)-6, herpes simplex virus (HSV)-1, measles virus, canine distemper virus, and multiple sclerosis-associated retrovirus (MSRV) (Donati and Steven, 2002; Tselis, 2011) .
Experimentally, Theiler's murine encephalomyelitis virus (TMEV) has been used to induce a demyelinating disease in mice that has pathological features similar to what is found in MS patients. TMEV is a non-enveloped single-stranded positive-sense http://dx.doi.org/10.1016/j.bbi.2014.07.008 0889-1591/Ó 2014 Elsevier Inc. All rights reserved.
